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 第 5章では，結論として各章で述べた内容をまとめ，本研究について要約した． 
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Thesis Summary 
Graphene, which consists of six-membered carbon rings, is promising as a next-generation 
material for electronic device applications because graphene has a high electron mobility, a long 
spin transport length and a long spin relaxation time. In nanometer-wide graphenes, the so-called 
graphene nanoribbons (GNRs), edge carbon atoms are usually terminated by other atoms such as 
hydrogen and oxygen. The electrical properties of GNRs with hydrogen termination (H-GNR) have 
been already investigated by previous theoretical studies considering effects of edge defects, and 
H-GNRs are expected as materials for interconnect, transistor and spintronics applications. On the 
other hand, electrical properties of oxygen-terminated GNRs (O-GNRs) have been studied only for 
bulk structures. Furthermore, edge defect influence on electron transport properties in O-GNRs has 
not been reported even for a single edge defect. Therefore, in this thesis, the effects of a single edge 
defect at one edge side on electron transport in O-GNRs was analyzed by using ab-initio calculation 
in order to examine the possibility toward electronic device applications based on O-GNRs. 
 Chapter 1 summarizes the background on electronic devices and previous studies on GNRs. The 
purposes of this study are also given. 
Chapter 2 describes ab-initio calculation method based on density functional theory (DFT) and 
spatial GNR models employed for calculations in this study. 
 Chapter 3 presents theoretical investigations and discussions on electron transport in 
oxygen-terminated zigzag-type GNR (O-ZGNR) with a single edge defect at one edge side. The 
energy band structure of O-ZGNR is metallic. The edge defect influence shows electron energy 
dependence, which can be attributed to the appearance of electronic states in the vicinity of 
nanoribbon edges due to oxygen termination. From the results in this chapter, the applicability of 
O-ZGNR to nanoscale interconnects is also suggested. 
Chapter 4 presents theoretical investigations and discussions on electron transport in 
oxygen-terminated armchair-type GNR (O-AGNR) with a single edge defect at one edge side. 
O-AGNR with planar structure has electronic states near Fermi level, with anti-parallel spins 
between opposite edges. Spin currents can be caused by introducing a single edge defect at one 
edge side in O-AGNR and the spin current value under chemical potential shows a large difference 
in the order of 106 at maximum between up- and down-spin currents. From the results in this 
chapter, the applicability of O-AGNR to spintronics is also suggested. 
Chapter 5 displays the conclusions of individual chapters and summarizes this study. 
 
